ABSTRACT
INTRODUCTION
n recent years, much empirical research has focused on the impact of oil prices on macroeconomic variables in developed countries (Kilian & Park, 2009 ). Among such studies, attention is increasingly being devoted to the correlation between oil prices and stock markets. Although there is no theoretical model that describes the relationship between the oil and financial markets, academic research finds that fluctuations in oil prices affect corporate performance, output, and earnings, which subsequently influence stock returns.
Most existing studies focus on the relationship between the oil and financial markets in oil-importing countries, such as the United States (US), where increases in oil prices have negative economic effects. When oil prices increase, oil importers can experience strong negative consequences and economic recession (Ferderer, 1996) . However, the effects of changes in oil prices on other sets of countries are worth investigating. For this reason, the paper addresses the relationship between oil prices and financial markets from the perspective of emerging, oilexporting countries.
The relationship between oil prices and financial markets is thought to have specific effects on members of the Organization of the Petroleum Exporting Countries (OPEC). In contrast to the case of oil importers, increases in oil prices positively influence the economies of oil-exporting countries by providing them with additional income and wealth. If this surplus income is transmitted back to the economy, then higher oil prices would be expected to lead to both higher levels of economic activity and higher stock prices. On the other hand, decreases in oil prices have a negative relationship with the economic growth of oil producers and can generate political and social instability (Yang et al., 2002) , putting downward pressure of financial returns. Therefore, as underlined by Bashar (2006) and Arouri et al. (2010) , the relationship between stock markets and oil prices in oil-exporting countries can be ambiguous and needs to be investigated.
In addition to the study of co-movements, another relevant research area is volatility analysis. The most recent literature on this subject focuses on volatility spillovers between oil or industrial commodities and stock markets. Hammoudeh et al. (2004) investigate the spillover effects, day effects, and dynamic relationships (among the daily prices of five S&P 500 oil sector stocks and the prices of five types of oil in the US oil market) using cointegration techniques as well as ARCH-type models. The authors find evidence of volatility spillovers from the oil futures market to some oil stocks. Chiou and Lee (2009) examine the daily asymmetric effects of WTI oil prices on S&P 500 stock returns. Using the Autoregressive Conditional Jump Intensity model with expected, unexpected, and negative unexpected oil price fluctuations, they find that high fluctuations in oil prices have unexpected, asymmetric effects on stock returns. Malik and Ewing (2009) rely on bivariate GARCH models to estimate the transmission of volatility between weekly WTI oil prices and equity returns, finding evidence of spillover mechanisms. Choi and Hammoudeh (2010) Their results show that the reactions of returns to changes in oil prices vary considerably across industrial sectors; furthermore, the inclusion of oil assets into a portfolio of stocks allows for improvements in the portfolio's riskreturn characteristics. Of particular interest for our study is the work of Filis et al. (2011) who analyze time-varying correlations between Brent oil prices and stock markets by differentiating between oil-importing and oil-exporting countries. They find that time-varying correlations depend on the origins of oil shocks; responses are much greater to aggregate-demand-side shocks than to supply-side shocks originating from cuts in OPEC production.
In order to better understand these issues, this study evaluates oil and stock market interdependence in oilexporting countries by measuring interactions between oil prices and stock market indices as per the correlation analysis defined by Engle (2002) . The remainder of this paper is organized as follows: Section 2 presents the empirical methodology, the data are described in Section 3, the results are reported and discussed in Section 4, and Section 5 concludes.
METHODOLOGY
In this research, we apply time-varying correlation coefficients estimated from a multi-variate GARCH-DCC model introduced by Engle (2002) .
By allowing conditional correlations to vary over time, his specification is viewed as a generalization of the Constant Conditional Correlation (CCC) model (Bollerslev, 1990) . To illustrate the dynamic conditional correlation model for our purposes, let t x be a 6×1 vector (four stock markets, world market and oil prices) containing return, volume, and implied volatility series in the following conditional mean equation:
is the conditional expectation of t x given the past information Assuming that the return, volume and implied volatility series t x are determined by the information set available at time t-1, the model may be estimated using maximum likelihood methods, provided the conditional covariance matrix, t H . We also assume that t µ takes the following form:
Φ measures the ARCH effect in data series. In the traditional multivariate GARCH framework, the conditional variance-covariance matrix can be written as: 
t R is the time-varying conditional correlation coefficient matrix. As specified in Equation (4), the variance of each market is modeled as a function of the constant, the square of the last period's own residuals
ε , and its lagged conditional variance
h . After the basic construction delineated above, the dynamic correlation coefficient matrix of the DCC model can be denoted by: 
The time-varying correlation coefficients in GARCH-DCC model can be divided into two components. The first component, ij ρ , on the right-hand side of Equation (6) represents the unconditional expectation of the cross product jt it z z ; i.e., the unconditional correlation coefficient. The second component, Table 1 reports the main statistics of the return series for the stock market and Brent crude oil indices. All the series depart from conditions of normality and conditional heteroskedasticity. The market of the United Arab Emirates was the most volatile during the studied period in terms of standard deviation (12.67%), while that of Kuwait was the least volatile (5.96%). The skewness coefficients are positive for the United Arab Emirates and Venezuela. They are significantly different from zero for almost all markets, indicating the presence of asymmetry in the distribution of returns. In addition, all the return series are characterized by a kurtosis coefficient that is statistically significant and greater than three, meaning that they have fatter tails than those of a normal distribution. Engle's (1982) test for the first order of conditional heteroskedasticity is also performed and the hypothesis of no ARCH effects for all considered return series cannot be rejected. This result motivates our choice of the GARCH modeling approach for conditional variance processes. The highest correlation is observed for the pair, including the United Arab Emirates and Kuwait (0.28) (see Table 2 ). The stock market of the United Arab Emirates has the lowest unconditional correlation with the world market (-0.13). The correlations of the Kuwaiti and Saudi markets with the world market are -0.04 and -0.06, respectively. We also notice a negative correlation between stock returns in the United Arab Emirates and the real exchange rate returns in Kuwait (-0.03), which is consistent with the view that the foreign exchange market in the United Arab Emirates may serve as a hedge against risks in the Kuwaiti stock market during bear market periods. Table 3 shows the autocorrelations and partial autocorrelations of excess returns on stock markets and Brent crude oil indices, as well as returns on real exchange rates. Particularly noteworthy is that only first-order autocorrelations are significant at the 1% level for stock returns, oil prices, and exchange rates. This finding suggests that the GARCH (1,1) parameterization for second moments is appropriate. Table 4 shows that the average dynamic conditional correlation between stock markets and oil prices is positive and significant at the 1% level, thus providing evidence of volatility spillovers between oil and stock markets. However, this is not the case for Venezuela, whose dynamic correlations are not significant, probably because of the very limited development of its stock market compared to the importance of oil in that economy (World Bank, 2012). integration is significantly different from zero at the 10%, 5%, and 1% levels with respect to the two-sided Student-t test, respectively.
EMPIRICAL RESULTS
As Figure Two main conclusions can be drawn from our investigation. Oil price shocks during periods of global turmoil and political instability have an important impact on the relationship between oil prices and stock market returns. Regarding the sign of this correlation, we find two trends -a negative one, in the case of Venezuela between 2007 and 2009, and a positive one, when aggregate-demand-side oil price shocks (Asian crisis, Chinese economic growth, and the global financial crisis) result in a significant positive correlation between stock market and oil prices. The repercussions of these phenomena are not symmetric in all the studied countries; therefore, we do not see a proper "contagion effect". However, some specific trends appear among countries whose stock markets exhibit positive correlations.
CONCLUSION
The current study investigates time-varying correlations between stock market returns and oil prices in oilexporting countries, considering the origin of shocks to oil prices (i.e., aggregate-demand-side, precautionary demand, or supply-side). The dataset consists of monthly stock and oil prices from the major oil-exporting countries -Venezuela, the United Arab Emirates, Saudi Arabia, and Kuwait -from August 31, 2000 to Jun 31, 2010.
Conditional correlations are estimated following the GARCH-DCC method of Engle (2002) . The study provides evidence for time-varying correlations between oil and stock prices. The results show a significant increase in the mean of the dynamic conditional correlation coefficient between world and the examined emerging, oilexporting countries.
Furthermore, the correlation is found to change as a result of the origin of shocks to oil prices stemming from periods of global turmoil or changes in the global business cycle. In particular, precautionary demand shocks, caused by wars or terrorist attacks, and aggregate-demand-side shocks, caused by fluctuations in the global business cycle (i.e., housing market boom, Chinese growth, global financial crisis), tend to influence the correlation between oil and stock market prices to a much greater extent than supply-side shocks originating from OPEC production cuts.
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